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Tables of Chemical Kinetics

Homogeneous Reactions

(Supplementary Tables)

These tables are issued in the form of punched loose sheets, temporarily assembled
under a paper cover. This cover can be removed at the discretion of the subscriber
!upon receipt of supplementary sheets which can then be inserted at their right place as
indicated by the number of the table, and the whole set can then be held in a suitable
loose-leaf binder.

Each table is designated by a six-digit number, the first two of which refer to the
-type of reaction, the thied to the phase of the homogeneous reaction, gaseous (1), liquid
(2), or solid (3). The indication of the phase is repeated at the upper riglt-hand
corner of the first sheet of each table. The second three-digit group of the table number
refers to the types of substances involved. Within each table, reactions are numbered.
In tables including more than one page, the table number is repeated at the head of
each page, and the pages are numbered. Each table starts on a new sheet.

Earlier tables in this series were published as Circulars of the National Bureau of
Standards. The present tablcs on this subject will appear in the NBS Monograph
Series. which replaced the Circular Series in July 1959.

These publicýations are available by purchase from the Superintendent of Docu-
ments, US. Government Printing Office, Washing:,on 25, D.C., at the following prices:

NBS Circular 510 ---------------------------------- $4.00
Supplement 1 to NBS Circular 510 ------------------
-Supplement 2 to NBS Circular 510 ----------------- .35
Monograph 34 -------------------------------------- 2.75 AI

'A . -h 5 75
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SUPPLEMENT 3 TO TABLES OF

CHEMICAL KINETICS
HOMOGENEOUS REACTIONS

0
PREFACE

A description of these Tables and deflnitlor of the terms and abbrevlations used may te

found in the introduction to the 1951 publication. A brief description of the method used In

compiling these tables and the f'ilt.ation of coverage Is given in the preface to Supplerrnt 1.

A description or the numtering system used In classifying reactions for the tables Is given In

Supplement 2. The present supplement contains Information pertaining to Substitution, Exchange

and Elimination reaction types. It is not complete as still more material falling In these groips

Is being prepared. The amount of kinetic data to be studied made It seem advisable to present

all the material completed to date without further delay. The date on each section gives the year

and month to which the literature ha• been surve:,ed. Significant omissions or errors should be

reported to Dr. Charles H. Stauffer, Head, Department of Chemistry, St. LawTence University,

CantOn, New York.

The Director and his associates gratefully acknowledge the financlal assistance provided by

the Office of Ordnance Research, Department or the Army which made this work possible. The DI-

rector of the Project gratefully acknowledges the able assistance of his associates and collab-

orators, the help of thý National BDueau of Standa-do, the Natlonral Acadtiuy of Sclences tnd the

9 members of the Committee on Chemical Kinetics of N.R.C. Division of Chemistry.

C.H. Staurfer

National Bureau of Standeras - National Research Council December, 1959
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Homogeneous Reaction Kinetics

SUBJECT INDEX

3oo EXCHANGE-SUBSTITUTION Title of Table Taba

(num'ber of cages) number

100 IS0TOPIC EXCHANGE

301 Isotopic exchange (gas)

Isotopic exchange; hydrogen exrhange on
aliphatlc C (2) 301.401
Isotopic exchange; oxide of carbon (2) 301.464
Isotopic exchange; halogen on aliphatic C (4) 301.471

Isotoplc exchange; halogen in IVth group
halide (i) 301.474

Isotopic exchange; oxides of :itrogen (1) 301.565
Isotopic exchange: hydrogen-hydrogen halide (1) 301.701

Isotopic exchange: halogen-halogern halide (3) 301.770

302 ISotopic exchange (Iiqi•id)

Isotopic exchange; aimonia (amine) complex

on groip I element (1) 302.1,0

Isotopic exchange; halogen conplr : on
group I element (I) 302.170
Isotopic exchange; valence state group I

Ions (I) 302.190
Isotopic exchange; cyanide complex group I1
element (2) 302.240
Isotopic exchange; valence state group III
ions (11) 302.390
Isotopic exchange; H-D. (T) exchange on
alilpiatic C (12) 302.401

Isotopic exchange; H-D. exchange on

aromatic C (10) ,02.402
Isotopic exchange; H-D exchange on C in

heterocyclic ring (1) 302.403

Isotopic exchange; oxygen isotope exchange
on carbon (6) 1502.461

Isotopic exchange; sulfur exhsnrge between
disulfide and thiol (2) 302.466

Isotopic exchange; halogen on IVth group
halide (i) 302.474
Isotopic exchange; halogen for halogen !n
organic compounds (25) 302.477

Isotopic exchange: hydrogen Isotope exchange
between Vth group element and H-O bond -3) 302.506

Isotopic exchange; hydrogen Isotope exehajnge

on N in VIlIth group complex (1) 302.508
Isotopic exchange; hydrogen isotope exchange

on N with molecular hydrogen (1) 302.511

National Bureau of Standards - Natlonal Research Council ecember, 19'9
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Honogenecus 'ractlon Kinctics 2

SUBJECT INDEX (cont i'ueLd)

31C HDROGEN SU TUT Title of Table Table

(number of Dages) number

32" R)I-ogern s-uistitutic-. (gas)

Fydrogen substitution; halgen replaced! by H
on ailphatic C (4& )l1.42

Hydrogen substitution; H replace: by halogen
on aliphatic C ()311.471

Hydrogen substltution; hydrogen-cyanogen (2) 311. 540

312 ERyJogen subs ticutio (Liquid)

Hydrogen substitution; H on allphatlc C

wIth group II metal (2) 312.421

Hydroger. substitution; H of aromatic compounc

with group II metal (8) 312.422

Hydrogen substitution; nitration of aliphatic

compounds (1) 312.461

HYdrogen substitution; nitration of aromatic

compounds (22) 312.452
Hydrogen substitution: ary! hydrogen sub-

stltution by azo (DMazoniur, couplIng) (15) 312.455

Hydrogen substitution; sulfonatlon of

aromatic compounds (7) 312.462

Hydrogen substitution; aryl sulfcne

formation (2) 312. 4-7

Hydrogen substitution; H by halcgen on

aliphatlc C (21) 312.471

Hydrogen substitution; H by halogen on

aromatic C (50) 312.472
Hydrogen substitution, H by halogen on
heterocyclic ring (3) 312.473

HYdrogen substitution; replacement of H
by halogen on SI (4) 312.474

Hydrogen substitution; H by halogen on
h"i3 or amine (3) 312.570

Hydrogen substitution; H by halogen on N

In amlde (3) 312.571

:330 EXCHANGE OF SUBSTITUENTS

33: Exchange of substituents (ias)

Exchange c7 substltuents; replacement of
halogen by NH2 anj :NH (I) 33.'.754

332 Exchange of subs Iituents (" iquid)

bxchange of substltuents; P.*IKai metal

replaced by C (3) 332.141

National Bureaj of Standards - fi&ti~o al Researchi Council Dec .bor, 1959*v



Homogenecus Reaction Kinetics 3

SUBJECT INDEX (continued)

.30 EXCHANGE OF SUBSTITUENTS Title of Table Table

(continu.,d) (number of Pages) number

33• 9xchange of substituents (liquid)

Exch.ange of substituents; replacement of

Boron by 0 on aromatic C (3) 332.363
Exchange of substituents; replacement of

Boron by halogen on aromatic C (6) 332. 773
Exchange of substltuents; replacement of
C by N on aromatic C (3) 332.452
Exchange of substltuents; replacement of
C by sulfate on Si (1) 332.464
Exchange of substituents; replacement of

C by halogen on aromatic C (2) 332.472
i-yhrbs cf :ubstltuents; replacement of

El by halogen on a-omatlc C (1) 332.473

Exchange of substituents" replacement of N by
o on ailphatIc C (2) 332.501

Exchange of substituents; replacement of N= by

0= on aromatic C (6) 332.503
Exchange of substItuents; replacement of
Ar(So 3 ), (ArSO 2), (ArSO) by NR'R"R M  (2) 332.653
Exchange of substivients; replacement of
halcgcn by C (cf cnolate, (o) 332.'74!

Exchange or substituents; replacement of

halogen on Si by C (2) 332.744

Exchange of substituents; replacement of
halogen by NO2 and (or) ONO on aliphatic C (4) 332.750
Exchange of substituents, replacement of
halogen by NO3- (5) 332.751
Exchange of substituents; replacement of

halogen by azlde (2) 332.753
Exchange of substitucnts; replacement of
halogen by NE2 and :NH (1) 332.754
Exchange of substItuents; replacement of
halogen by S20 3= (15) 332.761
Exchange or substituents; replacement or

halogen by Thio alkyl (aryl) (s) 332.763

Exchange of substltuents, replacement of
halogen by thlocysnate (2) 332.765

Exchange or substItuents; replacement of
halogen by S of thlourea (2) 332.76C.

Exchange of substituents; halogen for halogen
on aliphatic carbon (34) 332.771

National Bureau of Standards - National Pesearch Council December, 1959
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Ho.ovg7cneous Reaction Kinetics 4

SSUBJECT INDEX (continued)

350 EXCHANGE ON Vth GROUP ELEMENT Title of Table Table

(nunýber of pages] eumb.r
(con timtved)

352 9xchange on 7th grouP elenent (liquid)

Exchange on Vth group element; halogen replaced
by nitrogen on P (2) 352.750

Exchange or, Vth group element; halogen for

halogen on P (1) 352.770

4oo ELIMINATION
400 PROTON ELIMINATION

402 Proton olitina tion Iliqtidt)

Proton elimination; from CH bond activated
by adjacent CW, (COOR), (CN), (NO2) (W) 402.450

420 BOND-UNSATURATION ELIMINATION

422 Bond-unsaturation eliqtination (liquid)

Eond-unsaturation elimination; of C OsN and H+
to form C :C (1) 422.450

Bond-unsaturation elimination; of hNO an-d (or)
EO from n.irate ester (9) 422.451
Bond-unsaturatlon elimination; of NO3  And
halide ion to form C:C (1) 422.457
Bond-unsaturatlon elimination; thio ether and
H from alkyl sulfonilun ion (5) 422.461
Bond-unsaturation elimination; aryl sulfonic
acid from alkyl arylsulfonate (10) 422.463
•or.O-uflnat.rat~on ellr.at'.-n; ArSO and
halide ion to form C:C (1) 422.4C7
Bonr-unsaturation elimination; hydrogen
halide to form C:C (41) 422.471
Bond-tvnsaturatlon eliminatlon; halogen
molecule by halide Ion (15) 422.477

430 RING-CLOSURE ELIMINATION

432 Rivng-closeure eliminr.ation (liquid)

Ring-closure ellmlnatlon; CO = from

dicarboxylate (2) 432.404

ping-closure elimination; of H .O or ROH (6) 432.441

RIng-closure elimination; Or H 0 with

formation of aromatic ring (2) 432.442
Ring-closure elimination; of NO - (I) 432.455
RlIng-closure elimination; of halogen from
halo thio ether (1) 432.47e

National Bureau of Standards- National Research Council December, 1959
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Hr,mcgenerus w llactlon K'nrtcs

SUBJECT INDEX ( o,.suU)

4") FI,IMI N T (ION FROM Vt h GCRO11 I. IAM.NT Titl, of TAb Ia I a

(,nuaber of pages) r.bvr
(con t i nued.;

45 62 Eii;tich frot •'I r grout element 'iir..id}

Ion fr:'om quaterra-iry mnonum, salt (I) 452.'¶74

460 ELIMINATION FROM FUNCTIONAL GROUP

U fa? FLiiina•icn fro- Jfunctional group (UqattJ,)

Lililn~at1on Iro. tunctlonal group: N n from
a.-i cn'T o.r r.lro ilKane (1) 462. VA.

National Bureau of Standards - Natlonal Research Council

recrn e-.ter, 1959
'in'
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